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DETAILED ACTION 

This is in response to amendment filed on 5/18/05 in which claims 1-19 are 
pending. The applicant's amendments have been fully considered but they are not 
persuasive enough therefore this case is made final. (See Examiner response to 
arguments below). 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 7-9, 1 5, 1 7-1 9 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Keskitalo et al U.S. Patent No 6,091,788 in view of Whinnett U.S. 
patent No 6,192,256 B1. 

As per claim 1 , Keskitalo et al discloses an adaptive transceiver device of a 
CDMA (Code Division Multiple Access) system characterized by comprising: path 
search means for calculating path level information and path delay time information 
from antenna reception signals (see fig.8b element 802 and abstract col. 17, lines 5-20 
and col. 18, lines 65-67); M (M is a positive integer) adaptive reception units for receiving 
N (N is a positive integer) antenna reception signals, forming reception directivity 
patterns each having a gain in the direction of a desired wave signal every path delay 
time, receiving the desired wave signals, and suppressing interference wave signals 
(see figs. 4-5, 7 elements 400-404, 500, 700-704 and col.6, lines 20-21 and col.9, lines 


Application/Control Number: 09/720,700 Page 3 

Art Unit: 2638 

33-40 and col.15, lines 57-67); reception antenna weight selection means for selecting 
reception antenna weights for L (L is an integer equal to or smaller than M) transmission 
paths among the M reception antenna weights by using the path level information (see 
col. 6, lines 31-45 and col.16,lines 37-45); and an adaptive transmission unit (see figs. 5- 
7 elements 502, 606, 770 and col. 10, lines 5, 35 and col. 18, lines 1-49) for forming the 
transmission directivity pattern having a gain (see abstract and col.3, line 57) in a user 
direction by using the transmission antenna weight which. is an output from the 
transmission antenna weight control unit and outputting N combining (see figs. 6b, 7, 9 
elements 650, 754 and col. 14, lines 60-62 and col.20,lines 50-55 and col.23,lines 49- 
55) antenna transmission signals for transmitting the desired wave signal. 

However Keskitalo et al does not teach L transmission antenna weight control 
units for determining transmission antenna weights for forming transmission directivity 
patterns by using outputs from the reception antenna weight selection means. 

Whinnett teaches L transmission antenna weight control units (see figs. 1-2 
elements 131-135 (W1-W3) and col.3, lines 12-35 and col.4, lines 5-15 and col. 5, lines 
33-45) for determining transmission antenna weights for forming transmission directivity 
patterns by using outputs from the reception antenna weight selection means. 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Whinnett into Keskitalo as to accurately to adjust the weight associated with 
the at least one of the antennas according to weight information received from the 
receiving communication device (see abstract and col.3, lines 60-65). 


t 
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As per claim 7, Keskitalo does teach, the reception antenna weight selection 
means receives M reception antenna weights which are outputs from the M adaptive 
reception sub-blocks, path level information which is an output from the path search 
means, a path level threshold value, and a maximum transmission count Lmax, and 
selects a selection reception antenna weight corresponding to L paths the number of 
which is not larger than the maximum transmission count Lmax and which has a level 
set within the range of the level of the maximum path to the path level threshold value 
from the M reception antenna weights (see figs. 4-9 and the col. 1 -col. 19). 

As per claim 8, Keskitalo does teach the transmission antenna weight control 
unit has: an arrival direction estimation unit which receives the selection reception 
antenna weight to estimate an estimated arrival direction from the selection reception 
antenna weight; and a transmission antenna weight generation means for calculating a 
transmission antenna weight for forming a directivity pattern having a gain in the 
estimated arrival direction which is an output from the arrival direction estimation unit 
(see specification). 

As per claim 9, Keskitalo does teach the transmission antenna weight control 
has: an arrival direction estimation unit which receives the selection reception antenna 
weight to estimate an estimated arrival direction from the selection reception antenna 
weight; transmission direction prediction means for predicting a transmission direction 
on the basis of the estimated arrival direction which is an output from the arrival 
direction estimation unit; and transmission antenna weight generation means for 
calculating a transmission antenna weight for forming a directivity pattern having a gain 
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in the prediction transmission direction which is an output from the transmission 
direction prediction means (see specification). 

As per claim 15, Keskitalo does teach the adaptive transmission unit has: L 
adaptive transmission sub-blocks which receive L transmission antenna weights which 
are outputs from the L transmission antenna weight control units and a transmission 
signal and which output N antenna transmission signals for forming a directivity pattern 
having a gain in a user direction on the basis of the transmission antenna weights and 
transmitting a desired wave signal; and N adders (see fig.9 elements 906-910) for 
synthesizing the antenna transmission signals every antenna to output N combining 
antenna signals (see element 650 and col. 14, lines 60-61). 

As per claim 17, Keskitalo does teach each of the adaptive transmission sub 
blocks has: a transmission weighting combining (see element 650 and col. 14, lines 60- 
61 ) unit which receives the transmission antenna weight and the transmission signal to 
form a transmission directivity pattern; and N spreading means (see col.9, lines 63-67) 
for performing spectrum spreading to each of the N antenna transmission signals by 
using a pseudo random code of a desired wave signal. 

As per claim 18, Keskitalo does teach in that the reception antenna weight is 
updated every symbol, and the step of updating the reception antenna weight is 
determined depending on the degree of convergence of the reception antenna weight 
(see col. 10, lines 38-45 and col.12, lines 7-8). 

As per claim 19, Keskitalo does teach, characterized in that the transmission 
weighting combining unit has N complex multipliers which receive the transmission 
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antenna weight and the transmission signal and which multiply the transmission signal 
by N complex transmission antenna weights (see the specification and col. 14, lines 12- 
30). 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2-6, 10-14 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Keskitalo et al U.S. patent No 6,091, 788 in view of Whinnett U.S. 
patent No 6,192,256 B1 and in further view of Dobrica U.S. Patent No 6,070,086. 

As pervclaim 2, Keskitalo and Whinnett in combination teach adaptive reception 
unit has: M delay means which receive the N antenna reception signals and the path 
delay time information which is an output from the path search means and which match 
timings depending on the path delay times of M multi-paths (see figs. 4-9 and col.1, 
lines 10-11); M adaptive reception sub-blocks for forming the reception directivity 
patterns having gains in the directions of the M multi-paths, suppressing the 
interference wave signal, and receiving and demodulating the desired wave signal (see 
fig.6 elements 620, 628 and fig.8 elements 804, 806); an adder (see fig.8 element 608) 
for synthesizing M demodulation signals. 

However Keskitalo do not teach a decision means for performing hard decision 
to output a decision symbol. 
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Whinnett teach a decision means (see fig.3 element 310 and col.8, lines 4-5). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Whinnett into Keskitalo as to determine whether the next antenna pattern 
would be one that was recently the subject of an error signal from the communication 
device as taught by Whinnett (see col. 6, lines 1-7). 

However, Keskitalo and Whinnett in combination do not teach that the decision 
means for performing hard decision to output a decision symbol 

Dobrica teaches a decision means for performing hard decision to output a 
decision symbol (see fig.3 element 101 and col. 10, lines 23-24). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Dobrica into Keskitalo and Whinnett as to precisely measure the EblO (ratio 
of signal energy per bit to the interference power spectral density) of each associated 
mobile station as taught by Dobrica (see col.2, lines 1-3 and col. 10, lines 23-33). 

As per claim 3, Keskitalo does teach the antenna reception signal is a code 
division multiple access (CDMA) signal, and each of the M adaptive reception sub- 
blocks has: N despreading means (see col. 12, line 28) which receive the N antenna 
reception signals and the decision symbol and performs despreading to each of the 
antenna reception signals by using a pseudo random code of the desired wave signal; a 
reception weighting combining unit (see element 608) for forming the reception 
directivity pattern; a demodulation unit (see element 808)for performing the transmission 
path estimation; a multiplier for multiplying the decision symbol (see col. 13, line 36) by a 
complex transmission (see col. 14, lines 12-25) path estimation value which is an output 
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from the demodulation unit to cancel a phase change caused by carrier wave phase 
synchronization; error detection means for subtracting each output from the 
despreading means from an output from the multiplier; delay means for delaying outputs 
from the N despreading means (see col. 12, line 28) depending on the process times of 
the reception weighting combining means (608), the demodulation means (808) and 
reception antenna weight control means (512). Furthermore implementing such 
transceiver for outputting the reception antenna weight on the basis of the minimum 
mean square error (MMSE) standards such that the average power of the reception 
antenna weight control error is minimized by using an output from the delay means and 
the reception antenna weight control error would have been obvious to one skill in the 
art as to precisely measure the EblO (ratio of signal energy per bit to the interference 
power spectral density) of each associated mobile station. 

As per claim 4, Keskitalo teaches that the reception weighting combining unit 
has: N complex multipliers which receive the N antenna reception signals and the 
reception antenna weights and which multiply the reception signals by N complex 
reception antenna weights; and an adder for synthesizing respective outputs from the N 
complex multipliers (see figs. 5-7, and 9 and specification. Furthermore implementing 
such teaching to be performed by a hard decision would have been obvious to one skill 
in the art as to precisely measure the EblO (ratio of signal energy per bit to the 
interference power spectral density) of each associated mobile station. 

As per claim 5, Keskitalo teaches the demodulation means has: transmission 
path estimation means which receives an output from the weighting combining unit to 
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estimate the amplitude and the phase of a carrier wave; complex conjugate operation 
means for calculating a complex conjugate of complex transmission path estimation 
values which are output from the transmission path estimation means; and a multiplier 
for multiplying an output from the complex conjugate operation means by an output from 
the despreading means to perform carrier wave phase synchronization and, at the same 
time, to perform weighting for synthesizing a maximum ratio (see claim 1 above and 
specification). Furthermore implementing such teaching to be performed by a hard 
decision would have been obvious to one skill in the art as to precisely measure the 
EblO (ratio of signal energy per bit to the interference power spectral density) of each 
associated mobile station. 

As per claim 6, Keskitalo and Whinnett in combination would teach the 
demodulation means has: transmission path estimation means which receives an output 
from the weighting combining unit to estimate the amplitude and the phase of a carrier 
wave; complex conjugate operation means for calculating a complex conjugate of 
complex transmission path estimation values which are output from the transmission 
path estimation means; and a multiplier for multiplying an output from the complex 
conjugate operation means by an output from the dispreading means to perform carrier 
wave phase synchronization and, at the same time, to perform weighting for 
synthesizing a maximum ratio (see claim 1 above and specification). Furthermore 
implementing such teaching to be performed by a hard decision would have been 
obvious to one skill in the art as to precisely measure the EblO (ratio of signal energy 
per bit to the interference power spectral density) of each associated mobile station. 
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As per claim 10, Keskitalo and Whinnett in combination would teach the 
reception antenna weight selection means receives M reception antenna weights which 
are outputs from the M adaptive reception sub-blocks, path level information which is an 
output from the path search means, a path level threshold value, and a maximum 
transmission count Lmax, and selects a selection reception antenna weight 
corresponding to L paths the number of which is not larger than the maximum 
transmission count Lmax and which has a level set within the range of the level of the 
maximum path to the path level threshold value from the M reception antenna weights 
(see claim 1 above and specification). Furthermore implementing such teaching to be 
performed by a hard decision would have been obvious to one skill in the art as to 
precisely measure the EblO (ratio of signal energy per bit to the interference power 
spectral density) of each associated mobile station. 

As per claim 1 1 , Keskitalo would teach an arrival direction estimation unit which 
receives the selection reception antenna weight to estimate an estimated arrival 
direction from the selection reception antenna weight; and transmission antenna weight 
generation means for calculating a transmission antenna weight for forming a directivity 
pattern having a gain in the estimated arrival direction which is an output from the arrival 
direction- estimation as to precisely measure the EblO (ratio of signal energy per bit to 
the interference power spectral density) of each associated mobile station. 

As per claims 12-14, Keskitalo would teach an arrival direction estimation unit 

r 

which receives the selection reception antenna weight to estimate an estimated arrival 
direction from the selection reception antenna weight; transmission direction prediction 
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means for predicting a transmission direction on the basis of the estimated arrival 
direction which is an output from the arrival direction estimation unit; and transmission 
antenna weight generation means for calculating a transmission antenna weight for 
forming a directivity pattern having a gain in the prediction transmission direction which 
is an output from the transmission direction prediction means as to precisely measure 
the EblO (ratio of signal energy per bit to the interference power spectral density) of 
each associated mobile station. 

As per claim 16, Keskitalo teach L adaptive transmission sub-blocks which 
receive L transmission antenna weights which are outputs from the L transmission 
antenna weight control units and a transmission signal and which output N antenna 
transmission signals for forming a directivity pattern having a gain in a user direction on 
the basis of the transmission antenna weights and transmitting a desired wave signal; 
and N adders for synthesizing the antenna transmission signals every antenna to output 
N combining antenna signals (see claim 1 above and specification). Furthermore 
implementing such teaching to be performed by a hard decision would have been 
obvious to one skill in the art as to precisely measure the EblO (ratio of signal energy 
per bit to the interference power spectral density) of each associated mobile station. 

Response to Arguments 

1 ; Applicant's arguments filed 5/1 8/05 have been fully considered but they are not 
persuasive. In page 3, last paragraph of the response, applicant asserts that Keskitalo 
does not teach a transmission weight control unit. Examiner respectfully disagrees, the 
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office action only stated Keskitalo does not teach L transmission weight control units . In 
fact Keskitalo teaches a transmission weight control unit (see fig. 6a, 6b element 644 
and col. 14, lines 23-60). Therefore applicant's arguments are moot and this case is 
made final. 

Conclusion 

2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vanderpuye Kenneth can be reached on 571 272 3078. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). 


Emmanuel Bayard 
Primary Examiner 
Art Unit 2638 


7/21/05 



